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(54) Chip carrier and method of manufacturing and mounting the same 



(57) In BGX (Ball Grid Array), LGA (Land Grid 
Array) and the like, a resin layer (5) is formed between 
an externa] connecting electrode (4) of a chip carrier (1) 
and a circuit wiring board (8). Consequently, the exter- 
nal connecting electrode (4) can be prevented from 
cracking due to a difference between the coefficients of 
thermal expansion of the external connecting electrode 
(4) and the circuit wiring board (8). Thus, the reliability in 
a thermal shock test can be enhanced. A connecting 
wiring (21) which is conducted to an electrode (31) of a 



semiconductor device (3) is provided on a surface (20a) 
of an electrical insulating board (20), and the external 
connecting electrode (4) for connection to a connecting 
electrode (85) of the circuit wiring board (8) is provided 
on a back face (20b) of the electrical insulating board 
(20). The external connecting electrode (4) has a solder 
ball (2) made of a conductor, and the resin layer (5) 
formed on the side portion thereof. 




FIG. 2 
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Description 

The present invention relates to a chip carrier used 
for mounting a semiconductor device on a circuit wiring 
board and a method of manufacturing the same, and 
more particularly to a chip carrier for mounting the sem- 
iconductor device and for MCM (multichip module) and 
a method of manufacturing and mounting the same. 

Semiconductor devices of BGA (ball grid array) and 
LGA (land grid array) package types have convention- 
ally been known. In the semiconductor devices of these 
types, external connecting electrodes of a chip carrier 
on which a semiconductor device is mounted are 
arranged like a grid on the back face thereof. These 
semiconductor devices have the external connecting 
electrodes provided on the back of a package so that 
the size can greatly be reduced as compared with a 
conventional semiconductor device of a QFP (Quadf lat 
package) type. The pitch of the external connecting 
electrodes is 1.5 or 1.27 mm, while the semiconductor 
device of a QFP type has a pitch of 0.3 or 0.5 mm. Con- 
sequently, mounting can be performed easily. For this 
reason, the semiconductor devices of BGA and LGA 
package types have attracted favorable notice. 

Fig. 8 shows a semiconductor device of a BGA 
package type according to the prior art. In Fig. 8. 1 des- 
ignates a chip canier, 2 designates a solder ball, 3 des- 
ignates a semiconductor device, and 4 designates an 
external connecting electrode. The chip earner 1 has a 
structure in which a connecting wiring 61 is provided on 
a surface 60a of an electrical insulating board 60 and 
the external connecting electrode 4 is provided on a 
back face 60b of the electrical insulating board 60. The 
connecting wiring 61 is conducted to an electrode pad 
31 of the semiconductor device 3. The connecting wir- 
ing 61 of the surface 60a and an external drawing elec- 
trode 62 of the back face 60b are electrically conducted 
through a wiring 64 and the like provided in a through 
hole 63. The through hole 63 conducts both faces of the 
electrical insulating board 60. 

As the external connecting electrodes of a BGA 
package type, the solder balls 2 are arranged like a grid 
on the back face of the chip carrier 1 . The connection to 
a circuit wiring board (not shown) can be obtained by 
the solder balls 2. The semiconductor device of a LGA 
package type has a structure in which the connection to 
the circuit wiring board can be obtained by a solder hav- 
ing no ball or a socket. 

As compared with the semiconductor device of a 
LGA package type, the semiconductor device of a BGA 
package type uses the solder balls for mounting so that 
the mounting space between the chip carrier and the 
circuit wiring board is large. Consequently, the semicon- 
ductor device of a BGA package type has the higher 
mounting reliability upon solder mounting than that of a 
LGA package type. For this reason, the semiconductor 
device of a BGA package type which has the external 
connecting electrodes arranged like a grid has been 
commonly used. However, in a semiconductor device 



which should be developed, for example, a CPU of a 
computer, the combination of the LGA and the socket is 
often used. 

However, in the case where the conventional chip 
5 carrier of a BGA or LGA package type is mounted on 
the circuit wiring board by a solder, the following trou- 
bles are caused. More specifically, the chip carrier is 
directly connected to the circuit wiring board by the sol- 
der. For this reason, when an environmental reliability 
10 test such as a thermal shock test which changes a tem- 
perature from -40°C to 1 00°C. is given as defined by J IS 
C0025, the external connecting electrode portions 
crack, the external connecting electrodes peeJ off and 
the connection becomes poor due to a difference 
15 between the coefficients of thermal expansion of the 
chip carrier and the circuit wiring board. Thus, BGA and 
LGA package types have poor reliability in the thermal 
shock test. 

It is an object of the present invention to provide a 
20 chip carrier, and a method of manufacturing and mount- 
ing the same which can prevent external connecting 
electrode portions from cracking and prevent external 
connecting electrodes from peeling off so that reliability 
can be enhanced. 
25 In order to achieve the above object, the present 
invention provides a chip carrier comprising an electri- 
cal insulating board, a connecting wiring for connection 
to the electrode of a semiconductor device which is pro- 
vided on a first face of the electrical insulating board, 
30 and an external connecting electrode for connection to 
a connecting electrode of a circuit wiring board, pro- 
vided on the back face of the electrical insulating board, 
wherein the external connecting electrode is formed by 
a bump made of a conductor, and a resin layer is formed 
35 so as to cover the side of the bump. The resin layer may 
be formed so as to cover a solder connecting portion 
after mounting. 

It is preferred that the resin layer is formed flatly or 
like a convexity around the bump and the tip portion of 
40 the bump is exposed. 

It is preferred that the resin layer is formed like a 
layer on the back face of the electrical insulating board 
and the tip portion of the bump is exposed. 

Preferably, the bump comprises a solder ball. 
45 ft is preferred that the bump is made of a conductor 
whose main component contains at least one of Sn, Cu, 
Ag, Au and Ni. 

Preferably, the bump is covered with the resin layer 
to a level of 20 % or more with respect to the height 
so thereof from the chip carrier. 

tt is preferred that the resin is an epoxy resin. 

Preferably, the thickness of the resin layer ranges 
from 50 jim to 1000 Jim. 

The present invention provides a method of manu- 
55 facturing a chip carrier comprising the steps of providing 
a connecting wiring for connection to the electrode of a 
semiconductor device on a first face of an electrical 
insulating board, forming an external connecting elec- 
trode having a bump for connection to the connecting 
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electrode of a circuit wiring board on a back face of the 
electrical insulating board, covering the side portion of 
the external connecting electrode with a resin paste, 
and heat-treating at a temperature at which the resin 
paste is hardened so that a resin layer is formed. 5 

It is preferred that the resin paste is poured 
between the external connecting electrodes, and heat- 
treatment is performed at a temperature at which the 
resin paste is hardened so that the resin layer is formed. 

Preferably, heat is supplied and the resin is poured 10 
into the back face on which the external connecting 
electrodes are provided so as to form the resin layer. 

It is preferred that the back face on which the exter- 
nal connecting electrode made of the bump is formed is 
immersed in the resin paste, the chip carrier is removed is 
from the resin, the resin layer is formed by heat-treat- 
ment at a temperature at which the resin is hardened, 
and a face on which the resin layer is formed is proc- 
essed until the bump appears. 

Preferably, the resin is sprayed on the back face on 20 
which the external connecting electrodes are provided 
so that the resin layer is formed thereon, and the back 
face on which the resin layer is formed is processed 
until the bump appears. 

It is preferred that grinding is performed until the 25 
bump appears. 

Preferably, a surface of a conductive foil is exposed 
and coated with the resin paste by screen printing so as 
to form the resin layer, heat-treatment is performed at a 
temperature at which the resin layer is hardened, the 30 
conductive foil is coated with the solder paste, and heat- 
treatment is performed at a temperature at which the 
solder paste is melted to form a solder bump, so that the 
external connecting electrode is formed. 

Preferably, the resin layer made of a sheet is 35 
bonded to the back face of the chip carrier so that the 
resin layer is formed on the chip carrier. 

It is preferred that the resin paste has a viscosity of 
500 to 200000 CDS. 

The chip carrier according to the present invention 40 
comprises an electrical insulating board, a connecting 
wiring for connection to the electrode of a semiconduc- 
tor device which is provided on a first face of the electri- 
cal insulating board, and an external connecting 
electrode for connection to a connecting electrode of a 45 
circuit wiring board, provided on the back face of the 
electrical insulating board, wherein the external con- 
necting electrode is formed by a bump made of a con- 
ductor, and a resin layer is formed so as to cover the 
side of the bump. Accordingly, the periphery of the inter- so 
face between the body and the bump of the external 
connecting electrode on which the greatest stress is apt 
to be applied is covered with the resin so that it can be 
reinforced. Further, the distortion stress which concen- 
trates on the interface between the bump and the body 55 
in the thermal shock test is caused to spread over the 
resin layer so that the distortion stress generated in the 
solder portion of each electrode can be relaxed. As a 
result, the external connecting electrode portion can be 



prevented from cracking due to a difference between 
the coefficients of thermal expansion of the chip carrier 
and the circuit wiring board and the external connecting 
electrode can be prevented from peeling off. Conse- 
quently, the reliability in the thermal shock test can be 
enhanced. 

According to the prefened example in which the 
resin layer is formed like a convexity around the bump 
and the tip portion of the bump is exposed, the above 
functions and effects can be obtained and the resin 
layer can be formed easily. Thus, the external connect- 
ing electrode portion can be reinforced more. 

According to the prefened example in which the 
resin layer is formed like a layer on the back face of the 
electrical insulating board and the tip portion of the 
bump is exposed, the external connecting electrode 
portion can be prevented from cracking often. Further, 
the resin layer can be formed more easily and productiv- 
ity can be enhanced. Thus, the external connecting 
electrode portion can be reinforced more. 

According to the preferred example in which the 
bump comprises a solder ball, the above functions and 
effects can be obtained and solder coating is not 
required when bonding the circuit wiring board to the 
connecting electrode so that the number of steps can be 
reduced. 

According to the prefened example in which the 
bump is made of a conductor whose main component 
contains at least one of Sn, Cu, Ag, Au and Ni, the 
above functions and effects can be obtained and the 
connecting stability of the circuit wiring board to the con- 
necting electrode can be enhanced so that good electri- 
cal connection can be obtained. 

According to the prefened example in which the 
bump is covered with the resin layer to a level of 20 % or 
more with respect to the height thereof from the chip 
carrier, the above functions and effects can be obtained. 
In particular, the external connecting electrode portion 
can be reinforced well by the resin layer. 

The present invention provides a method of manu- 
facturing a chip carrier comprising the steps of providing 
a connecting wiring for connection to the electrode of a 
semiconductor device on a first face of an electrical 
insulating board, forming an external connecting elec- 
trode having a bump for connection to the connecting 
electrode of a circuit wiring board on a back face of the 
electrical insulating board, covering the side portion of 
the external connecting electrode with a resin paste, 
and heat-treating at a temperature at which the resin 
paste is hardened so that a resin layer is formed. Thus, 
the resin layer can be formed easily. Further, the exter- 
nal connecting electrode portion can be reinforced well 
by the resin layer. As a result, the chip carrier having 
high reliability can be manufactured readily. 

According to the preferred example in which the 
resin paste is poured between the external connecting 
electrodes, and heat-treatment is performed at a tem- 
perature at which the resin paste is hardened so that a 
resin layer is formed, the resin layer can be formed eas- 
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ily and the resin can be hardened readily. Consequently, 
the external connecting electrode portion can surely be 
reinforced by the resin layer. 

According to the preferred example in which heat is 
supplied and the resin is poured into the back face on s 
which the external connecting electrodes are provided 
so as to form the resin layer, the resin is poured so that 
the resin layer can be formed more quickly and easily. 
Thus, the external connecting electrode portion can 
surely be reinforced by the resin layer. 10 

According to the preferred example in which the 
back face on which the external connecting electrode 
made of the bump is formed is immersed in the resin 
paste, the chip carrier is removed from the resin paste, 
the resin layer is formed by heat-treatment at a temper- 15 
ature at which the resin is hardened, and a face on 
which the resin layer is formed is processed until the 
bump appears, the resin layer can be formed more 
quickly and easily. Thus, the chip carrier in which the 
external connecting electrode portion is reinforced by 20 
the resin layer can be manufactured. Further, the exter- 
nal connecting electrode can surely be exposed so that 
conduction can be ensured. 

According to the preferred example in which the 
resin is sprayed on the back face on which the external 25 
connecting electrodes are provided, the resin layer is 
formed so as to cover the back face on which the exter- 
nal connecting electrodes are provided, and the face on 
which the resin layer is formed is processed until the 
bump appears, the chip carrier in which the external 30 
connecting electrode portion is reinforced by the resin 
layer can be manufactured. Further, the resin layer can 
be formed more quickly and easily. 

According to the preferred example in which grind- 
ing is performed until the bump appears, the chip carrier 35 
in which the external connecting electrode portion is 
reinforced more by the resin layer can be manufactured. 
Further, the resin layer can be formed more quickly and 
easily. 

According to the preferred example in which a sur- 40 
face of a conductive foil is exposed and coated with the 
resin paste by screen printing, heat-treatment is per- 
formed at a temperature at which the resin layer is hard- 
ened, the conductive foil is coated with the solder paste, 
and heat-treatment is performed at a temperature at 45 
which the solder paste is melted to form a solder bump 
so that the external connecting electrode is formed, the 
chip earner in which the external connecting electrode 
portion is reinforced more by the resin layer can be 
manufactured. Further, the external connecting elec- so 
trode and the resin layer can be formed more quickly 
and easily. 

According to the present invention, the distortion 
stress which concentrates on a solder connecting por- 
tion in the thermal shock test is caused to spread over 55 
the resin layer so that the distortion stress applied on 
each portion can be relaxed. Further, the interface 
between the chip carrier and the solder, on which the 



greatest stress is apt to be applied, can be reinforced by 
the resin. 

Fig. 1 is a sectional view showing a part of a chip 
carrier according to an embodiment of the present 
invention; 

Fig. 2 is a sectional view showing a part of the state 
in which a chip carrier having solder balls on which 
a resin layer is formed is mounted on a printed cir- 
cuit board according to the embodiment of the 
present invention; 

Fig. 3 is a sectional view showing a part of a chip 
carrier having solder balls on which a resin layer is 
formed according to another embodiment of the 
pr esent invention; 

Fig. 4 is a sectional view showing a part of a chip 
carrier having solder balls on which a resin layer is 
formed according to yet another embodiment of the 
present invention; 

Figs. 5A to 5D are sectional views for explaining a 
part of the steps for a method of manufacturing a 
chip carrier according to an embodiment of the 
present invention; 

Fgs. 6A and 6B are plan views showing a part of a 
chip carrier on which a resin layer is formed accord- 
ing to another embodiment of the present invention, 
and Figs. 6C and 6D are sectional views showing a 
part of a chip carrier on which a resin layer is 
formed according to another embodiment of the 
present invention; 

Fig. 7 is a sectional view showing a part of a chip 
carrier on which a resin layer is formed according to 
yet another embodiment of the present invention; 
and 

Fig. 8 is a sectional view showing a part of a BGA 
(ball grid array) package according to the prior art. 

A chip carrier according to an embodiment of the 
present invention will be described with reference to the 
drawings. 

Fig. 1 is a sectional view showing a part of a chip 
carrier according to an embodiment of the present 
invention. Fig. 2 is a sectional view showing a part of the 
state in which the chip carrier shown in Fig. 1 is 
mounted on a printed wiring board. Fig. 3 is a sectional 
view showing a part of a chip carrier having solder balls 
whose sides are provided with a resin layer according to 
another embodiment of the present invention. 

In Figs. 1 and 2, 1 designates a chip carrier for 
mounting a semiconductor device 3, 2 designates a sol- 
der ball connected to an external electrode 22 to form a 
bump made of a conductor, 4 designates an external 
connecting electrode (the bump made of a conductor) 
comprised of the external electrode 22 and the solder 
ball 2, 5 designates a resin layer for covering the bump, 
and 8 designates a printed wiring board for mounting 
the chip carrier 1 on which the semiconductor 3 is 
mounted. 
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The chip carrier 1 has the same structure as that of 
the chip carrier according to the prior art. A connecting 
electrode 21 is provided on a surface 20a of an electri- 
cal insulating board 20, which can be made of glass- 
ceramics. The connecting electrode 21 has a main com- 
ponent which contains at least one of Sn, Cu, Ag. Au 
and Ni, and is conducted to an electrode pad 31 of the 
semiconductor device 3 and a solder ball 32. An exter- 
nal electrode 22 having the same component is pro- 
vided on a back face 20b. The external connecting 
electrode 4 is comprised of the external electrode 22 
and the solder ball 2. The connecting electrode 21 on 
the surface 20a is electrically conducted to the external 
electrode 22 on the back face 20b through a wiring 24 
provided in a through hole 23. The electrodes on both 
sides of the chip carrier 1 may be conducted through a 
wiring on a board face. 

The solder balls 2 which act as external connecting 
electrodes on BGA are formed by a solder, and bonded 
to the external electrodes 22 which are arranged like a 
grid on the back face 20b of the electrical insulating 
board 20. The solder ball 2 has a diameter of about 0.5 
to 1 .0 mm. If the diameter is too small, connecting fail- 
ures often occur and the connecting reliability becomes 
poor. If the diameter is too great, a short-circuit may be 
caused. 

The resin layer 5 is provided in order to absorb ther- 
mal stress to prevent the electrodes from cracking when 
bonding the external connecting electrode 4 of the chip 
carrier 1 to the wiring of the printed wiring board by a 
solder. The resin layer 5 is formed over the whole sur- 
face between the external connecting electrodes 4 on 
the back face 20b of the electrical insulating board 20, 
covers from the interface between the external elec- 
trode 22 and the solder ball 2 to the vicinity of a tip por- 
tion 2a, and has a thickness of about 0.1 to 1 .0 mm in 
such a manner that the tip portion 2a of the solder ball 2 
is exposed. More specifically, it is preferred that the 
thickness of the resin layer 5 is at least 20 % with 
respect to the height of the external connecting elec- 
trode 4 and is equal to or more than the radius of the 
solder ball 2 and is equal to or less than the diameter of 
the solder ball 2 in such a manner that the interface 
between the chip carrier 1 and the bump can surely be 
covered. 

An example of a resin used for the resin layer 5 is 
either of a thermoplastic resin and a thermosetting 
resin. It is preferred that the resin is used as a resin 
paste so as to have a viscosity which is not more than 
about 200000 centipotse at a room temperature at 
which the resin layer 5 can be formed. In particular, an 
epoxy resin is preferable. By the above method, the chip 
carrier having the solder balls on which the resin layer is 
formed is manufactured. 

As shown in Fig. 2, the chip carrier 1 having the 
above structure is bonded to a connecting wiring 85 of a 
printed wiring board 8 through the solder balls 2, and 
thus mounted on the printed wiring board 8. When 
mounting, heat is applied to bond the external connect- 



ing electrode 4 of the chip carrier 1 to the wiring 85 of 
the printed wiring board 8 by a solder. Even if the ther- 
mal stress is generated on the external connecting elec- 
trode 4 by heat, the thermal stress can be relieved by 

5 the resin layer 5 so that it is possible to prevent the inter- 
face of the solder ball 2 of the external connecting elec- 
trode 4 from cracking and to prevent connecting failures 
from occurring. 

Fig. 3 is a sectional view showing a part of a chip 

10 carrier according to another embodiment of the present 
invention. The chip carrier according to the present 
embodiment differs from the embodiment shown in Fig. 
1 in that a convex resin layer 7 is provided around the 
side of each solder ball 2. The same reference numbers 

75 designate the same components as in the embodiment 
shown in Fig. 1 , whose detailed description will be omit- 
ted. 

The resin layer 7 is shaped like a convexity and has 
a thickness of 0.1 to 0.5 mm around the side of the sol- 

20 der ball 2, and is different from the embodiment shown 
in Fig. 1 in which the resin layer 7 is provided at almost 
the same thickness over the whole back face 20b of the 
electrical insulating board 20. Thus, the resin layer 7 is 
formed so that a tip 2a of the solder ball 2 can be 

25 exposed easily. Consequently, a good connection to the 
printed wiring board can be obtained readily. 

More specific embodiments according to the 
present invention will be described below. 

30 Example 1 

A chip carrier according to the present example has 
a structure shown in Fig. 1 . As described above, general 
glass-ceramics are used for a board 20 of a chip carrier 

35 1 , and Cu is used as a board wiring conductor. 

The chip carrier according to the present example 
is manufactured in the following manner. A wiring pat- 
tern 21 for mounting a semiconductor device is provided 
on a surface 20a of the board 20 by using Cu. External 

40 electrodes 22 are provided like a grid on a back face 
20b of the board 20. The external electrode 22 on the 
back face 20b of the board 20 is coated with an eutectic 
solder paste (63Pb/37Sn alloy composition paste man- 
ufactured by Senju Kinzoku Co.. Ltd.) by metal printing. 

45 The solder balls 2 are arranged on the solder paste of 
the coated external electrode 22 so that an external 
connecting terminal 4 is formed as an external connect- 
ing electrode. The solder ball 2 is formed of a 
63Pb/37Sn alloy composition solder and has a diameter 

so of 0.7 mm. The solder paste and the solder ball 2 are 
melted at a peak temperature of 240°C for 10 sec. by 
infrared reflow. By the method described above, the sol- 
der ball 2 is formed on the external electrode 22 pro- 
vided on the back face 20b of the chip carrier 1 . 

55 Then, the resin paste held in a syringe is ejected 
between the solder balls 2 on the back face of the chip 
carrier 1. The resin paste is used to provide a layer 
about 0.4 mm thick in such a manner that almost half of 
the diameter of the solder ball 2 is embedded by the 
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resin paste and a tip 2a of the solder bail 2 is exposed. 
The resin paste is hardened for 2 hrs. at a temperature 
of 150°C in the decompressing atmosphere. An epoxy 
resin (AHebond manufactured by ABLESTIK Co.. Ltd. 
975-2L 20000cps) is used for the resin paste. The chip 5 
carrier having the solder balls on which the resin layer is 
provided is manufactured by the above method. 

A general printed wiring board having a wiring pat- 
tern for a mounting reliability test is coated with the 
eutectic solder paste (63Pb/37Sn alloy composition 10 
paste manufactured by Senju Kinzoku Co., Ltd.) by 
metal printing. The chip carrier having the resin layer is 
mounted on the printed solder. The solder is melted for 
10 sec. at a peak temperature of 240°C by infrared 
ref low to manufacture a chip carrier mounting body (see is 
Fig. 2). 

The chip carrier mounting body manufactured by 
the above method is subjected to a thermal shock test (- 
40°Cto 100°C) as an environmental reliability test. As a 
result, it is apparent that a value of resistance is seldom 20 
changed over 1000 cycles. Consequently, it is observed 
that the external connecting electrode does not crack. 
Accordingly, the chip carrier of a BGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 25 

Example 2 

A chip carrier according to the present example has 
a structure shown in Fig. 3. The chip carrier of the 30 
present example differs from that of Example 1 in that a 
resin layer 7 is provided along the sides of solder balls. 

The chip carrier according to the present example 
is manufactured in the following manner. First of all, a 
solder ball 2 is provided on an external electrode 22 of a 35 
glass-ceramic board 20 to form an external connecting 
terminal 4 comprised of the external electrode 22 and 
the solder ball 2 similarly to Example 1 . 

Then, the resin paste held in a syringe is ejected 
onto the solder balls 2 of a back face 20b of a chip car- 40 
tier 1 . The resin paste is applied so as to have a thick- 
ness of about 0.2 mm in such a manner that the 
connecting face of the board 20 to the solder ball 2 is 
completely embedded and a tip 2a of the solder ball 2 is 
exposed. After the resin paste is ejected, the tip portion 45 
of the solder ball 2 is washed with ethanol. The resin 
paste is hardened for 2 hrs. at a temperature of 1 50°C 
in the decompressing atmosphere. The same epoxy 
resin as in Example 1 is used for the resin paste. 

A general printed wiring board having a wiring pat- so 
tern for a mounting reliability test is coated with an 
eutectic solder paste (63Pb/37Sn alloy composition 
paste manufactured by Senju Kinzoku Co., Ltd.) by 
metal printing. The chip carrier 1 on which the resin 
layer 7 is formed is mounted on the printed solder. The 55 
solder is melted for 10 sec. at a peak temperature of 
240°C by infrared ref low. 

A chip carrier mounting body manufactured by the 
above method is subjected to a thermal shock test (- 



40°C to 100"C) as an environmental reliability test. As a 
result, it is apparent that a value of resistance is seldom 
changed over 1000 cycles. Consequently, it is observed 
that the external connecting electrode does not crack. 
Accordingly, the chip carrier of a BGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 

Example 3 

A chip carrier according to the present example has 
a structure shown in Fig. 4. In Fig. 4, 9 designates a chip 
carrier on which a semiconductor device 3 is mounted, 
1 1 designates a wiring pattern for conduction to a con- 
necting electrode 31 of the semiconductor device 3, 13 
designates a resin layer which covers a bump 14 made 
of a conductor, and 15 designates a through hole 
through which a conductor for conducting both sides of 
the board is provided. The chip carrier 9 of the present 
example differs from the chip carrier 1 of Example 1 in 
that the external connecting terminal (electrode) 4 is 
formed by the bump 14 made of a conductor and an 
external electrode 12. 

A wiring pattern 1 1 is provided on a surface 10a of 
a glass-ceramic board 10 similarly to Example 1. The 
chip carrier 9 is bonded by the connecting electrode 31 
of the semiconductor device 3 and a solder 32 through 
the wiring pattern 1 1 and is electrically conducted. The 
external electrode 12 is provided on a back face 10b of 
the board 10. A bump 14 made of a conductor is formed 
on the surface of the external electrode 12. An external 
connecting terminal 4 is comprised of the external elec- 
trode 1 2 and the bump 1 4. The wiring pattern 1 1 on the 
surface 1 0a of the board 1 0 is conducted to the external 
electrode 12 on the back face 10b of the board 10 
through the through hole 15. Cu is used to form the wir- 
ing pattern 11 and the externa! electrode 12. The resin 
layer 13 is provided at a thickness of about 0.3 mm over 
the whole back face 10b including the periphery of the 
bump 14 made of a conductor. A resin is removed from 
a tip 1 4a of the bump 1 4 to keep conductivity. 

The chip carrier 9 according to the present example 
is manufactured in the following manner. First of all. the 
wiring pattern 1 1 for mounting a semiconductor device 
is provided on the surface 10a of the board 10 by using 
Cu. The external electrodes 12 are provided like a grid 
on the back face 10b of the board 10. The bump 14 is 
formed on the external electrode 12 provided on the 
back face 10b of the board 10 by Cu plating. The bump 
14 has a height of 200 \im. 

Then, a resin paste is supplied into a flat stainless 
steel tray so as to have a uniform thickness so that a 
resin paste vessel is formed. The chip carrier 9 on which 
the bump 14 is formed is dropped onto the resin paste, 
oriented with the bump 14 (back face 10b) as a bottom 
face, and is immersed to reach the interface between 
the bump 14 and the board 10. Then, the chip carrier 9 
is pulled up and removed from the resin paste vessel. 
The chip carrier 9 coated with the resin paste is placed 
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on a hot plate with the surface 10a of a chip mounting 
face placed on the bottom, and heated to soften the 
resin paste. Thus, a resin paste layer is uniformly 
formed on the chip carrier 9. The hot plate has a tem- 
perature of 60°C. Then, the resin paste is hardened for 5 
2 hrs. at a temperature of 150°C in the decompressing 
atmosphere so that a resin layer 11 is formed. The 
same resin paste as in Example 1 is used. 

The resin layer according to the present example 
may be formed in the same manner as in Examples 1 10 
and 2. 

The resin layer 13 side of the chip carrier 9 having 
the hardened resin layer 13 is polished by a file until the 
surface 14a of the bump 14 made of a conductor is 
exposed. In this case, when the resin layer 13 formed 15 
on the bump 14 made of a conductor is broken, the con- 
ductor portion can be exposed to the surface. 

A general printed wiring board having a wiring pat- 
tern for a mounting reliability test is coated with an 
eutectic solder paste (63Pb/37Sn alloy composition 20 
paste manufactured by Senju Kinzoku Co.. Ltd.) by 
metal printing. The polished chip carrier is mounted on 
the printed solder. The solder is melted for 10 sec. at a 
peak temperature of 240°C by infrared refiow. 

A chip carrier mounting body manufactured by the 25 
above method is subjected to a thermal shock test (- 
40°C to 1 00*C) as an environmental reliability test. As a 
result it is apparent that a value of resistance is seldom 
changed over 1000 cycles. Consequently, it is observed 
that the external connecting electrode does not crack. 30 
Accordingly, the chip carrier of a BGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 

Example 4 35 

Figs. 5A to 5D show a part of the steps for manufac- 
turing a chip carrier according to the present example. 
In Figs. 5A to 5D, 40 designates an electrical insulating 
wiring board on which a chip carrier is formed. A wiring 40 
electrode 41 is formed on tine surface of the board 40, 
and an external electrode 42 and a resin 43 are formed 
on the back face of the board 40. 44 designates an 
etched hole, and 45 designates a solder bump which is 
formed in the etched hole 44. <s 

"General glass-ceramics are used for a chip carrier 
board and Cu is used for a board wiring conductor sim- 
ilarly to the foregoing. 

As shown in Fig. 5A, the pattern of the wiring elec- 
trode 4 1 for mounting a semiconductor device is formed 50 
on the surface of the board 40 by using Cu. and the 
external electrodes 42 are formed like a grid on the back 
face of the board 40. 

As shown in Fig. 5B. the resin paste is solid-printed 
over the whole back face of the board 40 by means of a 55 
metallic plate so that the resin layer 43 is formed at a 
thickness of 200 Mm. Then, the resin paste is hardened 
for 2 hrs. at a temperature of 150°C in the decompress- 



ing atmosphere. The same resin paste as in Example 1 
is used. 

As shown in Fig. 5C. the external electrode 42 
which is provided on the back face of the board 40 hav- 
ing the resin layer 43 is etched to form a hole 44 on the 
resin layer 43 of the external electrode 42 so that the 
electrode 42 is exposed. 

As shown in Fig. 5D. the hole 44 on the external 
electrode 42 is coated with an eutectic solder paste 
(63Pb/37Sn alloy composition paste manufactured by 
Senju Kinzoku Co., Ltd.) by metal printing. The solder is 
melted for 10 sec. at a peak temperature of 240°C by 
infrared refiow so that a conductive layer 45 is provided. 

A general printed wiring board having a wiring pat- 
tern for a mounting reliability test is coated with the 
eutectic solder paste (63Pb/37Sn alloy composition 
paste manufactured by Senju Kinzoku Co., Ltd.) by 
metal printing. The chip carrier having the resin layer is 
mounted on the printed solder. The solder is melted for 
10 sec. at a peak temperature of 240°C by infrared 
refiow. 

A chip carrier mounting body manufactured by the 
above method is subjected to a thermal shock test (- 
40°C to 100°C) as an environmental reliability test. As a 
result, it is apparent that a value of resistance is seldom 
changed over 1000 cycles. Consequently, it is observed 
that the external connecting electrode does not crack. 
Accordingly, the chip carrier of a BGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 

Example 5 

A chip carrier according to the present example has 
a structure shown in Figs. 6A to 6D. Fig. 6A is a plan 
view seen from a chip carrier on which a printed wiring 
board is mounted. In Fig. 6A, 20 designates a face of a 
glass-ceramic wiring board on which a printed wiring 
board is mounted, and 22 designates an external elec- 
trode. Fig. 6B is a plan view showing a sheet made of a 
resin. In Fig. 6B, 50 designates the sheet made of a 
resin, and 51 designates a punch hole. Fig. 6C is a sec-, 
tional view showing the state in which the parts of Figs. 
6A and 6B have been bonded. The chip carrier of the 
present example differs from that of Example 1 in that 
solder balls are not mounted and a resin layer is formed 
of a sheet. 

The chip carrier according to the present example 
is manufactured in the following manner. First of all, the 
external electrode 22 of the board 20 is formed in the 
same manner as in Example 1 . 

Then, a hole having a diameter of 0.5 mm is formed 
on a sheet made of a thermoplastic polyoxyether resin 
which has a thickness of 0.1 5 mm by means of a punch- 
ing machine. The softening point of the resin sheet is 
1 60°C. The external electrode of the chip carrier and the 
hole portion of the sheet are aligned so as to corre- 
spond to each other. The sheet may be temporarily 
bonded to the chip carrier in the following manner. More 
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specifically, a flat stainless steel tray treated with a poly- 
tetrafluoroethylene resin (Teflon) is heated to about 
1 60°C. The aligned chip carrier is temporarily bonded to 
the sheet by means of the heated stainless steel tray. 
Thus, the sheet can be temporarily bonded to the chip 5 
carrier. In addition, the following method can be per- 
formed. More specifically, the aligned chip carrier is 
heated to about 160°C on the hot plate, and pressurized 
for a desired time by the flat stainless steel tray treated 
with a polytetrafluoroethylene resin (Teflon). Thus, the w 
sheet made of a resin can be bonded to the chip carrier. 
While the polyoxyether resin has been used for the 
sheet in the present example, a resin having a softening 
point in the range of 1 60°C up to a solder paste melting 
temperature or less also has the same effects. The resin 15 
layer should have a softening point of 160°C or more so 
as not to be softened by a shelf test at a temperature of 
150°C. 

A general printed wiring board having a wiring pat- 
tern for a mounting reliability test is coated with an 20 
eutectic solder paste (63Pb/37Sn alloy composition 
paste manufactured by Senju Kinzoku Co.. Ltd.) at a 
thickness of 0.1 5 mm by metal printing. The chip carrier 
having the resin layer is mounted on the printed solder 
in such a manner that the external electrodes of the chip 25 
carrier correspond to the solder paste on the electrodes 
of the printed wiring board. The solder is melted for 10 
sec. at a peak temperature of 240°C by infrared ref low. 
When melting the solder, the resin layer formed on the 
chip carrier is softened so that the chip carrier is bonded 30 
to the printed wiring board. Fig. 6D is a sectional view 
showing the state in which the chip carrier has been 
mounted on the printed wiring board. In Fig. 6D. 52 des- 
ignates a printed wiring board, 53 designates a con- 
necting electrode, and 54 designates a solder. 35 

A chip carrier mounting body manufactured by the 
above method is subjected to a thermal shock test (- 
40°C to 100°C) as an environmental reliability test. As a 
result, it is apparent that a value of resistance is seldom 
changed over 1000 cycles. Consequently, it is observed 40 
that the external connecting electrode does not crack. 
Accordingly, the chip carrier of a LGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 

The same effects can be obtained by the chip car- 45 
rier having a solder which is melted as follows. More 
specifically, the sheet made of a resin is bonded to the 
chip carrier. By the screen printing method, the solder 
paste is then printed on the punch hole formed on the 
resin sheet. The solder is melted for 10 sec. at a peak so 
temperature of 240°C by infrared ref low. 

Example 6 

A chip carrier according to the present example has ss 
a structure shown in Fig. 7. In Fig. 7, 9 designates a chip 
carrier on which a semiconductor device 3 is mounted, 
1 1 designates a wiring pattern for connection to a con- 
necting electrode 31 of the semicoductor device 3, 23 



designates a through hole in which a conductor for con- 
necting both sides of a board is provided, 22 designates 
an external electrode, 50 designates a resin layer, and 
55 designates a bonding layer. The chip carrier accord- 
ing to the present example differs from that of Example 
5 in that a bonding layer is provided on both sides of a 
sheet made of a resin. 

Then, a hole having a diameter of 0.5 mm is formed 
by means of a punching machine on the sheet (whose 
thickness is 0.15 mm) made of an epoxy resin that has 
the bonding layer (whose thickness is 0.05 mm) on both 
sides. The external electrodes of the chip carrier and 
the hole portions of the sheet are aligned and bonded 
so as to correspond to each other. 

A general printed wiring board having a wiring pat- 
tern for a mounting reliability test is coated with an 
eutectic solder paste (63Pb/37Sn alloy composition 
paste manufactured by Senju Kinzoku Co., Ltd.) at a 
thickness of 0.15 mm by metal printing. The chip carrier 
having the resin layer is mounted and bonded onto the 
printed solder in such a manner that the external elec- 
trodes of the chip carrier correspond to the solder paste 
on the electrodes of the printed wiring board. The solder 
is melted for 10 sec. at a peak temperature of 240°C by 
infrared reflow. 

A chip carrier mounting body manufctured by the 
above method is subjected to a thermal shock test (- 
40°C to 1 00°C) as an environmental reliability test. As a 
result, it is apparent that a value of resistance is seldom 
changed over 1000 cycles. Consequently, it is observed 
that the external connecting electrode does not crack. 
Accordingly, the chip carrier of a LGA type, which in the 
past has shown poor mounting reliability in the thermal 
shock test, can have higher mounting reliability. 

The same effects can be obtained by the chip car- 
rier having a solder which is melted as follows. More 
specifically, the sheet made of a resin is bonded to the 
chip carrier. By the screen printing method, the solder 
paste is then printed on the punch hole formed on the 
resin sheet. The solder is melted for 10 sec. at a peak 
temperature of 240°C by infrared reflow. 

Claims 

1 . A chip carrier comprisi ng : 

an electrical insulating board; 

a connecting wiring for connection to the 
electrode of a semiconductor device which is pro- 
vided on a first face of the electrical insulating 
board; and 

an external connecting electrode for connec- 
tion to a connecting electrode of a circuit wiring 
board, provided on the back face of the electrical 
insulating board. 

wherein the external connecting electrode is 
formed by a bump made of a conductor, and a resin 
layer is formed so as to cover the side of the bump. 
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2. The chip carrier according to claim 1, wherein the 
resin layer is formed almost flatly around the bump 
and the tip portion of the bump is exposed. 

3. The chip carrier according to claim 1, wherein the 
resin layer is formed like a convexity around the 
bump and the tip portion of the bump is exposed. 

4. The chip carrier according to claim 1, wherein the 
resin layer is formed like a layer on the back face of 
the electrical insulating board and the tip portion of 
the bump is exposed. 

5. The chip carrier according to claim 1, wherein the 
bump comprises a solder ball. 

6. The chip carrier according to claim 1 , wherein the 
bump is made of a conductor whose main compo- 
nent contains at least one of Sn, Cu, Ag. Au and Ni. 

7. The chip carrier according to Claim 1, wherein the 
bump is covered with the resin layer to a level of 20 
% or more with respect to the height thereof from 
the chip carrier. 

8. The chip carrier according to claim 1. wherein the 
resin is an epoxy resin. 

9. The chip carrier according to claim 1, wherein the 
thickness of the resin layer ranges from 50 jim to 
1000 jim. 

10. A method of manufacturing a chip carrier, compris- 
ing the steps of: 

providing a connecting wiring for connection 
to the electrode of a semiconductor device on a first 
face of an electrical insulating board; 

forming an external connecting electrode 
having a bump for connection to the connecting 
electrode of a circuit wiring board on a back face of 
the electrical insulating board; 

covering the side portion of the external con- 
necting electrode with a resin paste; and 

heat-treating at a temperature at which the 
resin paste is hardened so that a resin layer is 
formed. 

11. The method according to claim 10, wherein the 
resin paste is poured between the external con- 
necting electrodes, and heat-treatment is per- 
formed at a temperature at which the resin paste is 
hardened so that the resin layer is formed. 

12. The method according to claim 10, wherein heat is 
supplied and the resin is poured into the back face 
on which the external connecting electrodes are 
provided so as to form the resin layer. 



13. The method according to claim 10, wherein the 
back face on which the external connecting elec- 
trode made of the bump is formed is immersed in 
the resin paste, the chip carrier is removed from the 

5 resin paste, the bump is covered with the resin, the 
resin layer is formed by heat-treatment at a temper- 
ature at which the resin is hardened, and the bump 
is caused to appear on a face on which the resin 
layer is formed. 

10 

14. The method according to claim 10, wherein the 
resin is sprayed on the back face on which the 
external connecting electrodes are provided, the 
resin layer is formed so as to cover the back face on 

15 which the external connecting electrodes are pro- 
vided, and the bump is caused to appear on the 
face on which the resin layer is formed. 

15. The method according to claim 13 or 14, wherein 
20 the method for causing the bump to appear is grind- 
ing. 

16. The method according to claim 10, wherein a sur- 
face of a conductive foil is exposed and coated with 

25 the resin paste by screen printing, heat-treatment is 
performed at a temperature at which the resin layer 
is hardened, the conductive foil is coated with the 
solder paste, and heat-treatment is performed at a 
temperature at which the solder paste is melted to 

30 form a solder bump. 

17. The method according to claim 10, wherein the 
resin paste has a viscosity of 500 to 200000 cps. 

35 18. A method of manufacturing a chip carrier compris- 
ing the steps of: 

providing a connecting wiring for connection 
to the electrode of a semiconductor device on a first 
face of an electrical insulating board; 

40 forming an external connecting electrode for 

connection to the connecting electrode of a circuit 
wiring board on a back face of the electrical insulat- 
ing board; and 

bonding, to the back face of the electrical 

45 insulating board, a sheet made of a resin having 
through holes in corresponding positions to the 
external connecting electrodes in such a manner 
that the external connecting electrodes correspond 
to the through holes, so that a resin layer is formed. 

50 

19. The method according to claim 18, wherein an 
adhesive resin layer is provided on the surface of 
the sheet made of a resin. 

55 20. The method according to claim 18, wherein the sur- 
face of the sheet made of a resin is provided on the 
back face of the electrical insulating board, and the 
resin sheet is melted at a suitable temperature and 



i 

jNSDOCID: <EP 0729182A2_I_> 



17 



EP 0 729 182 A2 



bonded to the electrical insulating board so that the 
resin layer is formed. 

21. The method according to claim 18, wherein a bump 
for connection to the external connecting electrode 5 
is provided on the back face of the electrical insulat- 
ing board. 

22. A method of mounting a chip carrier on a circuit wir- 
ing board, the chip carrier having a back face on w 
which a resin layer is provided and an external con- 
necting electrode that extends through the resin 
layer so that an external connecting electrode por- 
tion is exposed, the method comprising the steps 

of: 15 

forming a solder paste layer on a connecting 
electrode of the circuit wiring board; 

mounting the chip carrier on the circuit wiring 
board in such a manner that the external connect- 
ing electrode of the chip is connected to a solder 20 
paste on the connecting electrode of the circuit wir- 
ing board; 

melting the solder paste at a suitable tem- 
perature: and 

bonding the resin layer formed on the back 25 
face of the chip carrier to the circuit wiring board. 

23. The method according to claim 22, wherein the 
resin layer is bonded to the circuit wiring board by a 
bonding layer provided on the surface of the resin 30 
layer. 

24. The method according to claim 22, wherein the the 
resin layer is melted when melting the solder paste, 

so that the chip carrier is bonded to the circuit wir- 35 
ing board. 

25. The method according to claim 22. wherein the 
thickness of the resin layer is substantially equal to 

or less than that of a solder paste layer formed on 40 
the circuit wiring board. 

26. The method according to claim 22, wherein the sof- 
tening point of the resin layer is not less than 150*C 
and is not more than the solder paste melting tern- 45 
perature. 
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